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A Review o f  the Present Statu ,  o f  the Genetic  Resourccs  of 
the IOHISAI' Regional  Groundnut I n ~ p r o t e m e n t  Program, 
of the Southern African ('oc,perati\c Regional Yield 'l'rials, 
and of Rosette  \'iru\ Rc\istuncc. Breeding 
5 i r : ~ r  r h c  rnc:-.tl.>rz .,I the I C R 1 - \ i  K:g;.:nr: :LT l9K4 ucrc rrrccucrl d: thc prrvtotn R e g s o d  
Cm: , ~ n d n u l  P : . ) q - ~ n :  :,)r i . ,arr! l~.rn \;r.. 1 ..? !G!\ \\ ,rrr,h..,;. . i l  1934 i \ iyrm rni Buck 1985). 
I.)&:, rxgn~t~~ . 'n :  p r ~ e : e - s  5.1) ~ C C I I  : O J ~ C  .n \ d r ~ l i l i .  1-hlr paper dra:r rnaknly utlh two s p c c l T r s s ~  
JrpeL:. *I- gr , 'undn~i  :rrip.\.rc:ircnt ~ r .  ; : ! r  r zy . , , ! :  I c.. gcnct :~  :C>OU~CC% and repronalyicld tri.k.oLich 
I he i c ~ e r r c h  rcyt$i#e!l-cntr !.,r gtl,tr:htn:t! .mpr,,\e- urtc dirr.ur.r~! r r  icnglh tn lkronclvd~ry~~. iOnof  
mcnt In rhe rcpton (31gd:m i W 4 ) a n J  Ihr pt.,grersup Lhe ICHISAT-IDRC Rcplorvl Gmundrrm W 
. . - . -- . -- . ... 
-Prsllb:p~i ' . r~undn~r t  H r e w r  I~R1341 ~ e w u n a l  b r ~ . ~ w n u l  lmprnremnl Pn-ram tar  S u t k r r .  Al-. C*U.r - .IC 
pnr.,r 8.J 1: Lilvlr.rr .Ir,d-l 
G r o w  Tour (Zimbabwe-Zambk-Mah~i). 25 Fcb-I 
Mar i985. A bnclrevicwirrlrog~venolrhe brccdlny 
fur the Groundnu1 Rowllc Virus IGRV) resirlance 
prosnm, which hascapanded yrcatly In I h t  l rs l  two 
years 
Genetic Resources 
Gcrmpla%nl tb an 1m;nlll3nl raw malcrtal lo r  any 
crop-hrcrdlng prngram. The cslcllr ol'gencliedtrrr- 
sily fur characlcr, e l  econumlc tntpnrrrncc in  at) 
avallablc germplasm collcc~tun pla?, .I s~gn~ l lcan l  
role In the 51scrsr of a brcrdinp, prugrrrn 
A cnllecllon u l  groundnut gcrrnplasm cunrisl~n*. 
o f  I 1548 acceslons of .drat h,." h.rpt>#u~u I.. IS CII. 
rcnrly avrilablc wlrh rhc Gcnc~ic Kerourrc, I l n l l  of 
thc Inlernal~onal CroOs Rcudrch In,rrtutc I'ur Ihe 
Scmi-hr~d ~ r o ~ t c s ( l C % l ~ ~ l ~ ) .  Indu. Th~rmalerrdl 
ha, kccn c\alualeJ lor \arlou, n t ~ r ~ p h ~ i - r g n ~ t ~ ~ l m r  
c b n a s r s .  tnclud~ng rc%stance 18, cltrearer and 
~ n w c t  pens ( R l o  1'485). 
'The most cumplelc calalugued collecltun 01 
nppruaimarcly JUUU ucccsnonr. tr mmnlriscd I n  Ihc 
USA by lhc Suuthcrn Heglonnl Plrnr lnlroducllnn 
Slalion. Ccorga. Scrcral other counlrtcs and pro- 
Rrams mainlam lhclr own collcct~ons. 
ICKISAT C e n l ~ f  has a special tnlercll i n  Wlid 
rpccics o f  Aroc.111~. T~IY genus lncludcr 50 or more 
specter from r v c n  clearly diffcrcntlalcd u x o n o m c  
welionl. Wlld ,peE&el Collcctiuns arc alru Ineln- 
talncd in  some U.S. un ivc~s~t~cs .  
A rev~cw o f r h e ~ c n c t ~ c  rouurccsa\a~ldblc u ~ ~ h b n  
nnlionrl program, In the regton ind~calc$ thal rnlnr 
nI lhrm nor ~ n l y  m i n l a ~ e  \~rcablc ct8llccuuns ul 
y t m p b m ~  bul I l r t c  r lso e\plo~rcJ ~ h c m  r,n'~c\r. 
lully The lnrpc.1 collec:iun o l  user 2 t W  Ilnr, IS 
~ n n ~ n l a ~ n r d  b) ~ h c  l t m h r b u r  n ~ t l o n r l  pralrarn n 
Ilarittc I he c~~I lc~ t : .~n  8n<~Iude~ L~I~O~!UC:IOII\ l'nnrn 
varluu, C~IU~II#!F% an \trlca. Rrrrtl. L lu l~ \~d.  and the 
USA tn the \n l r rs l r .  And !rum I ( - K I Z \ r  ('rlller\ 
an l1td8.1 and SIJI.IYI (C.ht1eL.1 1985) 
I hc O#l.'vdr Hcrerrch I'rqccr r l  Htvdrr.  Idnld. 
n u  has marc than IWU llnc. ~n 11) callccltun I'hc 
nir]urir\ lhcsc Itnr* habc bccn ublrtned lrum 
I('RISA 1 t.'ccler lndlr I n  r rrvenl lutnl cullcclnrn 
mission u ~ t h  ICRIS.Ar. the nrtiorwl program hdr 
cnllcctcd morc than 80 Jt\cr\e gruundnul ,ampic> 
from Ihccmlral  rcy8onolTrn1anu1 >l*cndd IYXJI 
I h c  Gruundnul Prujccl JI lhc U\eLcrd Rcglon.ll 
Rescarrh SIdlnrn. Chbp~la. Iarnhid ~ndliil.r#tlr 4 COI- 
lecuon ol  X#l line, (UO l w d l  I h n J ~ ~ c c ~  dnd 4111 
c%ur8c Itno). I'hcsc Ilncs hdlc bccn c%alurlcd and 
catalogued for brnporlant agro-morphnlog~cal char. 
acterr includmg dlscasc rcstrtancc fSrndhu 19851. 
Thc Malawi nalional groundnut programnlaonl;ttn* 
a colln.~ioa or317 l lnrr  l h a ~  have kencvaluatcd for 
ucd color. r c d  5l7e. anal reslrtanrc l a  ro%cltc 
dircnce 
'The Mn?amb~quccol lect~on converlr .>I 216 Io~.nl 
Iandraccs and 157 c x w ~ c  lmcr from I('KIb.\ I. 
USA. Hurklna F r w .  M r l a w ~ .  rn6l Ianrant.~ HII!,. 
wana h;#r rcccnlly acqo~#rcl  ulllrar, Ir*lm ilurkin.8 
Cnso, Sencpl. I~L. Kcpubl~u 01 Soulh Africa. L ln i  
h;slruc, 2nd ICHISA I, and pl.t#tr hi dr\clclp l h ~ r  
c#tllcrlicm lurthcrand tvtr>nluln 11ann1111llr l.Ud\n,r 
1985) Allhnugh I C K l S A r  hat rccrnllr %uppllcd 
groundnut ycrr~tpl.r%n~ Imcr. c!#lti\st>, and brcrdtol: 
llncr l o  program, in Ar~pola. Le,o!ha,. and \u:##> 
land, nurhlr~g i\ known rbctur ~ h c  rultz, 111 lhctr 
gcr~nplasm FUI~L.IIUII, 
Cc81rllc rcsourccs dwtl.~hle utrh lhc nul!nn~l prl, 
yramr harr hcrn ~uccesslull\ r%pld>tcd r r  . l# i r< l  
"~ntrmluct~ons" or !n h ) h r ~ d ~ r o l ~ a n  ptoyrnm\ ln1t.1- 
ducl~uns irom South .\mcrlw, erpcclnll, I I t t~\elrum 
Ralavla In lhc la,~y-uaran group. r d  lrom Britrzl tn 
thc rhorr-ussur~ gruup. h3\c showt~ prrttcular 
promise in  Zimhahue(Chilcka 1985). S~mlkr ly .  the 
v t ! l I~vrn  from Wcrl .Airra and Ihr I ;SA shuwc~l 
promlsc In Ihc prcllrninary Irlals III northern 
M n ~ s m b i q u c  I M a l ~ l h a n u  c l  11 IYtl51. 
Of  lhc nine cull8rars rclril,cd In Llmbabur 
(Vnlcnsia R I .  Yalcnaa RZ. Jac~na. YrtalCr~mmon. 
I r ign~l i ranl p b ~ c  In the .ctli-:n 01 rhc brrodlng 
prornm 
Ry ~ h c  end d {he i u ~  81  rtr,? 'tslsnn. the 
ngionrl  ptnuram had .cyul:a ' 5 5  ~ , . ~ h , ,  h,po. 
p m  prmpl;l,m irnc*, ~nmn!:. :.:c I[.RIS.\ I ern 
ICI, Inaha 1 he= Im* I~.@\C kc- .:.:..A:! r $ d ~ ~ a ~ d  
for i'3rtoIu5 J R r ~ r ~ ~ J ~ ~ f o ~  and . , - : ~ ~ . . g : ~ a l  h ~ r a ~  
rerr. as,lgnc.f If I l C i  \A1 Crruundnut 
Malnul l  numhrr'. .s,.cl ,,, ;.:,- . :..cu:nentsd 
the GC,,,,I,IJ\~ ,\:I....,,,,, il.& .-- F:,? l,und:rd 
and lour ~ l f  1ht.w , , r , , ,  k,,,,! ., ., o,p,,~,,,, ,,I, 
fa~1~cto1~8 and :f'i :,, 1 hip. . ... .\.< p,,yy,,,, 1 hr 
,cmaoe>ng 1: arc  i-, -. he,, . , , .  .-.: i hundred 
and nlnrI?- luo v f  Ihc i,rlrr ,,- g.-L.:+ .n \ c , r ~ ~ l  mil 
Snuth h m r r r n .  N Z l  ,n h ~ ~ : ~ ~  .:i -. *$,a 5 rile 
M ~ d d l t  l.,l,:. 1 in . l t ~ \ ~ r , s i t ~  ,$,.: .< .*-.t>njn~2. arc 
01 ? ~ n k n t ~ u ?  ,.:.i.; 
I n  rc\p,)n,< ' ( a  ,,*: rFc - :.:;!.,,c< oi  II,C 
Hrg ton~ l  Crrouralr;,.. I!,:,.,!. - :nc rel,r.dl 
g:,:gr.,,.> hd. .:. ;. : ,i .:!:, 
-L. .2: .,kc, ; ,,,,:, :n< 
i'ambun :~~I:K:~~I:I ,,,I v 3  : .. ,<, :he ,ttc.,! 
Tanmnlar: iol!ccr.,,o : , , r  1.: ; , ,I! ,jncumcr,. 
fallon For:\.iltr pr.a!ni\,ng ,;-, :re vu,*mh,. 
can cullcctl~*n hd'c ,*Irc.ld! .=: r\rluntcd In thc 
IPR4'85 season 
The r r y l ~ ~ n : ~ l  prrlKl.,m.,l~o PO.CII :OIICCIIUIIUI i~ 
A r 0 c . h ~ ~  wlid 5pCCIC~.trcrr$,an~ ,.r:$rd l rom ICRI  
.5A r C'cnrcr In lnlr~a I he, ,:, wnS srctncd (or 
crrlv Icaf spar ~ ~ ' w ~ p , , , , ,  O ~ ~ C ~ ~ ~ J O ~ )  rcrlrtance 
undcr lield cvndlt ior~i  41 c h,!~,: 
bwallow. Plo\cr. Haku lu  Red, tgrct. and F'ld- 
ntlngu). rl' cxccpt Swallnw and Fhm~nan l rc ' ln r r~>.  Field E v r l u a t i o , j  ,-,f the (;crmplssm 
ductlonr' 01 -$.iclccuon, !rum ln t ru fuc l~o~ l r  
S~n~~!ar ly .  o f  the r ~ r  currcnrly-rccotnmendcJ ru l l l -  k,), htzntltc~! .,n4~ c:y~l,, s!yi.: :.-.FI,.,,, ,,nc\and 
v a n  101 Yalawl I R G I .  Cholcmhrna. Cha1tmbdn.1 I l l  t i$ l<  :~:?::~a?,c~~,,,,,:~,,,: .-. ..d-..c~,,,~,5cAsc, 
. . Man1 P ~ n t r r .  Uruanpd. and M~l,mh.). unlb and ,,,,,t p c ~ 5 u r . c  ...,, . ,.: ,<, l,,yrlh~r 
fir51 rwo rre rhc prudllcl 01 h ? b n J ~ ~ : l l l ~ n  A l l lour u,tb, 9 tr,tp,,r~,,,,~ r:d, ,, ,! ,,>..: :. :. ., n:r,, :,, ,> 
culll%arr In /r:nhla (Chdi!n!h~nr \IJ!.III:I Y:d. \X"C,C *-rT :,-s ? I > ! ,  i '  .. . . - . -..,. . .. .. .- 
S.traI Comnivn. .and ('s,mcll ~ n r l  the l u o  :c~r:~r 
rclca%c%t~t l ' ~ n ~ a n ~ a t S p a n c c ~ ~ ~ ~ ~ n d R o b u ~  11.1 l a x  
'$nrro4uc~,wth' < ~ l c c ~ ~ ~ ~ n s  !rwn the i \ x A i  ',A!?J% s.<> 
(&b,ano L4rrnr.u. Hchmno Enrarn~dc. J8rnr.t 
Zdprldldl 4024 r n  ~nlrcrdu,.ldt,n, K \ I P  1: Inrm rrnr 
pal. ha\c bcrn rccnmmcndcd in,r prufurtlon :n 
- . - . . . . , , . . . . - . 
Germplasm Collection at  the top 10 llncs on ahc ~ C . L  ::. ~ ~ r l  \:et,i uerc 
ICRISAT Regional Program ICG.\~ .130(0al LKI.~:I XU . l t - t ~  SO iyt, 4h ( 0 7 9 L ~ ! .  IP't0 :g k y , . ~ - ~ , ~ ~ - .  . z l  1:-,tl.$hy) 
rit,. ,CICC!~J ,3t,,l,~,tc:,,,n K C ~ , , ? I J . , ~ ~  ! . v c ~  I:, r 
I ~ ~ t U  . ~ h ~ l . U ~ I l ~  .I ! i +  8 ,  !C(,\I 
j j o  hr~'wg, 1 6 )  ~ h r  
,,.,uJ:L: ;: ;"?. ~A.J:,.I~$I, \arlou, iaur icr.  1hr11 L.U/WII~~II ulldc( ( n l l ~ d / ~ .  l , l thc~pan lsh~rJYp IhCICI:: :,C 
cund~rlunb. r n d  rnclr nruorrducurncnlalton uccum 
'8s or thc Vaiitcma g:tn~p F ~ o m  rhc p r c l a m ~ r u ' ~  
c > a l u ~ t ~ o n  11 app . r r~ rhsz  ,umcuf!hr balcnr~* I ) F ' .  
partmr~ri*rl\ rhox  lrom ,hc\ou,h Imcrlr . tn rcyl'"'. 
p r l o r m  u r l l  irndrr C h?lrd?t iundiltr.n\ I h'" 
,,h.cr,r!!*n, .n g<nr:r, a:c ,n rg:rr,r,rnl *"" 
r c r U 1 : \  :,om I . . . . I J ? ~ -  . r r l  !hr pcr',.r.lirni~: , ' I  lb,"#' 
,$..a5, 7 ?, ,. ',,,,?: !I,?ljb8.1 3 r d  \h<.~rr s e . s \ ~ ~ r >  . d r '  
c t  c \  !. tm H.3; ..,:dr. (.;rnhahuc ~,8nfJ1It'~r,h ". 
:,,p ..,7 .,..I,, , : l L l a \ l  ::, , \ I ,  ,#,"d.<d ,,, 11,>;,>~'9.~,~,1 
ttIc .-,: n8: ,? '. !,! .d-, ng' :,r, I( (,$I 4'1 s,r.t,l 
> > h ,  ,s!1<1 4 :  8 , J  f?. ,, ?,,jn'd!c,j #!> Hr.tr41 
\ !nt. , ,.,: r.: .h A ~ , ! A r , !  J>p..,.,8,,b,c 1 k . c  i f "  
,'.>,.!,?<. < ;..d. , t,,,,r,,1 .s>3:r:,7?,[\l. ~ l l l q  1.l 
?qV-4. ~ T J  Pi : - , w J ~ #  ~ , S ~ I ~ ? T  fcp,,rt~d .I, r r 5 ! ~ ~ . * ' ' '  
:,> cd,;, LC,,! *p, , ,  ,,, : r e  1 * !\>st\! r, , t i  !"-" 
t I ~ 3 - n  d:~t: M C , Y C  19.- cad K W , X J ~ L C  , ~ ~ ~ c l c '  
c.!,,:c.l,< , ,.<: : ,-. 
Onc nl;r;d:edrnd i i x l )  .ul? IC'CIU l inr. l l r t  l1'# "'' 
gcrtv>;?ld,~ , c ! r w J u ~ : ~ o ~ >  n : ~  cba~,dlcd ,n 4 0'"' 
rcp l l ia~r t l  :$:a1 .n the 1981 u4 ursun ~ , n r r l . q ~ ~ J . ~ ' ~ !  
rull.\arr iroril :he region r n l  lndia ( \ Ian !  l''nl." 
Lyrr!. C ha;,mbdnr. S$auanya. R ( i l  Ri.hit: " I 
Span<rm,, 11 I, 2nd I1 ?A) s t re  u m l  A $  ! r ~ . l ' c ~ ~  
(onrrolr Thr ;utlarmaocr of +$ng:c h !n i t3s lr" 
cntllc< uar]ud~rdrga4r.s! thc :ou l l \n l  Ihr rs~n l f~ ' l '  
alter millrnp rr. app:tspr,r!c iul;rlli.! ad.u.ln'"" 
of rhr d a l ~  1%. c!imilw!r Ihr in i lucn~r  t i '  .I .'"'- 
lanli.!, y : l d ) o :  .r .nr ! eiL 
0 1  ! r w  :-I* :c,l cn!:ic. -1, \,cidc.l m , ~ c  "'.v "tc' 
i,,*!V.: <<>",r,,, \,r,,: 01 0 +? i y  p,,,: L > ,  I- ; \< l' 
h, to  ,tc A,:C,-~,C.~:.,V.? n g  :A- r *. . s ' , : - ~ ~ '  
r n L  ?: .c.j..r:.:,~ ?rjr,.:.,.~ n.ih,: .,.> :. . .. . '  
l l l c  I .p i, rr. r .r. ~ ? c  : a d ,  . . , r t :  -.< ..:: ;' "' 
,,,, .., ,<: .. :. :,,,.;; ,,A,; -.- ,.. \: 
, t i . > .  .$ .:h .. ,; - - dl< 4.; --.. 
c < -  ,814: *< ,  *: 0.2, &; 4J.i.,# ,a , ,  ,i .,-~, *:' 
"I  .V .< 
Tsbb I. Advnnrrd Clrmalavn Ykld Tr(d iauundnull. Chlldze. Lfml.rl. 191.1114. 
s I 16 ?]In IV 17 
s 11.1 :nun 72 Ih 
S 110 :wdl 7h 14 
S IIY 2040 77 36 
s 130 MIO 74 17 
5 106 IPRO 7? 1, 
187 Except for I C G H  336. a11 belon~cd l o  the 
wquen18al-branching group. A l l  these llncs y~cldcd 
r~gn i l i can l ly  morc than the highesr-ytcldiny. 
wqucnttal-branchtng control. Sclltc. When com- 
pared w r h  Egret. the h~ghcst-yiclding altcrnalc 
branchingeonlrnl. ytcld diffcrcnccs ucrc n u t n ~ n t f i -  
can1 However. both IC(iM 285 and Ilh hadstgnlli. 
cantly h~ghcr yields l h r n  hf.tnn Plntdr. rhc second 
highcrt-ylcldtny. allernate-branchtnp contrvl t row 
Malrwt.  IC(ihl  136. 177. ~ n d  IY7 ranked 1-trrr, m- 
cnth and fifth respcctl\cly mlhc  1982 R gr:,ttpla*n, 
cvaluat~on. 
t'romtslny germfia$m ~nlroJucuunr Iron1 rhr 
1983, &I trials ucre iegr~upcd anto rhrze repl~ua:s.t 
vtrld Ir t r l r  In I9LLJ.XS wtlh larger plot SIIC< 
Preliminnry Cermplasm Trial 
'The trial consisled o f  5 1  IIMS xl tc lcd  tram the 
1983184 Pmlim~nary Gertnplasm Trial and I 1  cul- 
tivars 01 the rel ion included as controls. 11 was 
planted in  an 8 * 8 Iart~ce design w ~ t h  thrcc 
replications. 
Tucnty-unc of l h r w  ltncs habe been rctdlncd lo r  
further evulwliun. Of there. 6 belong l o  the 
scqucn~tal-branchtn8 and IS In rhc allr,nnle- 
hranchiny group. 
(IT the SIX ~qt~cnrtal ly-brdnchcd valcncsr germ 
plasm Ihnes nnly la". ICCihl 5.3 and 559, yrlL(cd 
rlpnllicanu) rnurc lhan Ihc control n ~ l l t r a r  Sc l l~ r  
(Trhlc 21. 
I he hkghnl r e l d  ~nthcrlrcrnaic-hi.rrtch(n$gru~lp 
wa\ produced b\ I C ' ( i \ l  621 11 u a \  iol lnacd b! 
IC<;1l JX I  Houc\cr. horth ihcsr Imc< dld nut dtl!c: 
%syntficanll\ !man the conrrt,l cultib.~r Slrwang.9 
lT,thlc :I 
Advanced Cermplasm Trial 
lwent)..h,ur Ilncr i rnm the 19l41 $2  A.ibrn<cd 
Cicnnlpirrrn Tru l  rnd  I3  cont<oi \a r l ru t \  ucrr rr.1.- 
uated In r b . 6 larr:ocdc\~pn u l rh  lour t c p l i i ~ t ~ o n ,  
0 1  the II Itncs rcta~neu tor itlrfher z\:lltl.lI~on 
IC<;51 550. 554. hnd 522 )!cldsJ .~pntiaantl! mnrr 
than the htghcqr-ycldtny control 11. ?J (Tnhlc J )  
Elite Germplasm Trial 
I went)-four gstnlpiamI Itne, Ihdt yrtclrmcd well In 
the 1983 iiJ AdrancrJ G r r m p b m  r r t d  ucrc pro. 
~noted l o  1h1, l t l r l  [he) u r r c  c \ r i ~ . ~ t x i l  .& ,!I :.' 
ctmrul% In a 6 6 I d l l ~ i c  .tc,lgn -111: I.lur r:-p.l.r- 
twnr 
Thc hsghrst ),cLl uar prtduced b) l C ( i \ l  :*% 
( Iabk  4) Ftltecn uthrr ~ a l c n c ~ q l l e r ~  jtcldcd \#pn l<-  
cantly morr than Ihc h$gherl-)trld~ng cequrm!.~I 
control J I I Thr rwld ol  1CGM 136. an ;*ilcrnair- 
branchinp lane. war stgmficantly more Ihan I I I. hul 
was not d i f i r rcn~ l o  thal uf Vat11 l'lnl.tt Ihc h;gnc,!. 
yirldnng. altcrnatr-hranchtng control Houcrcr.  
ICGM 316 had a hcllrr shelling rv ren tayr  d n d  a 
larprsccd sere rhrn \Ian) P ~ n t r r  and :;tnlcd ttrsl in 
IPR?.X1, sccond ~n IPXI 84,  and fourth in lhc 
IYRJ 85 rraluatmn I t  ,l>nod l i r , ~  l r i  aII ~ k r  ~ h r c c  
urron5 In thc rlrrra~rc-hr.an'hctiy c(r,ulp 
rherop8 UIC~..:., : : : :es Nn r~,%ia. I A'.. ,,--,..,,A! z F  
the lop8 In Ihr IUda %.I \J\.,nccd i.;r>~n~\l.i~n I r . .~ '  
u,:Q ., p, .t !,t?,,.\ . ,A?" ' 2 
.\', :h: #,.:,-,\,a.r, ,v., 1nd' *?:< ; C ' ~ , : > C . L !  :,,, 
furrbr: c..alu~! . s r .  T: .?c  ; V * 4  .? , ~ : t r t ~ l  \a:e brr., 
re.gr4,,lpr<; 8 ~ :  ? !m!, ,! ,t,,,g ' 9 ? 5  U h  4 ,  the,: 
h.i!*n,ial t!pr\ 8 c .  Cfllc i ; r tmplr\nl  Ir.al ;\r.rn- 
,161 1.i11t (;crrnp~.~wt~ l r ~ a l  ,.hun~sht. an6 LIjt: 
(iermpIa,rn 111al lr$rgtnt.l 1 ht, ull' k l h r  I ln r l  
t.rrl~.it~cln bfi.vr ~~u i \ iand inp  ilnr, arc  .nc!udrd :n 
Ihr ( ~ ~ , ~ l I c n t ! ~ c  Rcg:o11.11 l ielJ I rUis 
\ l rn,  rrflhe \aleocia !)prs ha \ r  i x : f a r r r d  re11 In 
trw l r r t  lhrrc \m<innr'c\alu.~ttonal Chticdrc br1rr : -  
caa, hdrc not rccclrrcl cn.>ugh aircnl>~,n in :hc 
rcplon. u i lh  lhc ckicplt.m 01 /rrnhdb'Ar rhcre the 
i t t l t a + , t ,  brlcnL,;.t K I I. ,111l r r < o ~ m c . n d c d  il , \  
eripcrlcd l h r l  wrnc .I! : I w u  : , o r %  u:! i.nsI .i.,trh.! 
r ,.,.. ;n :.,.n I .  :': . c c , ,  ;. . .  :'.. -.., ''.,,.. 
i n ~ t r  : r i ' c - rm~- \c  .I: , , \ rc -  I L V ~ .  ,.o. 
CV 1 7 1  
-- -- ~ . .  
. .  ~ 
I Sour;. Glhmns n .I I*': 
: Dll" k.1 *#>I so.. .I w d.'l., .mr,.*r 
Tab* 4. Pedormlwr d thr youndnut llm rmmlnrd ror runhrr rralwtla, In the E l ls  Gnmp1.m Trl.1. ('hltrdrr. 
Mala-I. l W 1 8 3 .  
Pcxl IUJ.wrd Meall EL5 
Culllnrl h y r  tn yvld Yhrllun# ma\% Seed E ~ ~ B I C  
Idcnuty 
-
8roup Orlgln mrlurbly (k; ha-') ($1 181 ,c~>lctry -- !-I '4 ~ I c I '  
- .- . - . - - -. -- - -. 
ICGM 286 Vakncta Bfa781 12.1 13.10 11)' 75 31 I Red 7 I1 
ICOM ?US Vrlcwba Btarhl 124 1 2 0 0 ~ l 1  bY IS .1 Red ' 11 
I('C;M 284 Vakncbr Brard IIY JIWISI 75 JS I Rcd 15 
IC(IM 110 Samhyqtnrrc Hulnvm I S  WN) (21 I l l  5.1 U Va!lcyrlcd 7 0 
ICGM 197 Valencm HI>II\I~ 124 U)IO(l l  '4 1% 5 Yr,l I U 
ICGM ?XI Valcnc~a Roll\@a 121 2970 (4) :I 1s ? Kc11 ! 0 
ICGM 119 Valmcu Rrat~l 119 2770 (XI 75 J0 7 He11 7 11 
ICGM 292 Valencia Brard 2 4  765019) 75 ?9 J Rcd 7 n 
ICGM 171 Vaknrsa Brazil 1:4 262n (61 71 la s net! 15 
ICCiM 212 Vrlrncir Bolnta 121 2520 111) 14 31 u RcJ ' 5  
ICGM 48 Valrncm RmnI 1111 24nO llV1 '4 IN : Reel 9 11 
ICGM 2.1 Valrnc~a Hnrl l  110 74211 (10) 74 1v 3 Red n 11 
ICGM 2RR Vaknc~a Rranl 110 ?1RO(I2) ': l h l  H r d  r .  
ICGM 1W Valrncia Brarnl I05 2250 1181 71 2o! R n l  .) fl 
ICGM 119 V ~ l c s u  Indulu 10b 2210 120) 74 2 2 Red t i  
ICGM 472 Valenc~n I07 2120(IJ1 i J  401 R r d  J 0 
ICGM SM Valrncia Ar8mllnr I I I 7 I ' 5 Red 0 0 
Mani Pinur Nambyqwrac Malawi 141 I010 76 1 7  V Varwptcd 111 
(Cunlml) 
J II Spanmh lndv 108 1650 76 24 8 Tan 9 11 
SE (Mcan) 4141 U 
i 
CV (9%) I2 , , 
I. Sourn: G~bbonn a .I. 1972. 
I .  Early k d  spot rum at W days nllrr clm#*nr.r 
3. Rankln.ror p u l  YWU ##I 01. lvr l i l4 Y ~ r l  Trnrl - .  
: I -  , ?  ; 3 p q i ; 3 5  z . z = - 2 = -  a r .  z r . e ; F - .  . ; r e % j b  p g  r 5 
lCRlSAT Southern African 
Cooperative Regional Yield 
Trials 
The two couprrati\e regional yield tr~als. started In 
IYXJ,W, wcrc cnnductcd In  M a l a u ~  (2  location,). 
Mozanib$que ( 2  lucaliunr). Zdlnbtr (3 lwntlons). 
and Zimbabwe ( I  location) i n  the firs! year I n  
19X4;8J there troalx were reprated at the wmc  I w x -  
tion.. Botswana ( I  Iucaliun) and Tanrania (2 Inca- 
(ions) wcrc suppllcd cccds lor  these t r ~ i ~ l s  fur thc fils1 
tlme. I n  1985.Xh lhcu Irmls wcrc cxccndcd to 
Angola. Sua~blsnd also ~ntllcated Inlerot t o  partic,. 
pvtc i n  these t rs l r ,  bur In  the abwnce of an Import 
pcrmlt. reed could nut be suppl~cd 
ICWIS.4.T Southern African 
Cooperative Wcgional tield Trial 
(Sequential Branching) 
I'h8rt)-lour ICYiUS (ICRI5-\r(i:.:undnut V ~ l r v :  
Seiccltun) Iinc, and two ioral ;ontr.,l barirtlc* w c r r  
reconlmcnded tor c u l w t ~ o n  In  .I b 3 b lattlcc derlgn 
wlrh tour tepltr..~lt%>n, rhc le5ull$ rccctrcd Iron) 
varlolt, Iw*.;ll~uns arcdlscu,rcd bv r.snuntr) Tablo 5 
and b prcunt perlarnirncc o l l~ncr tha l  mcril lurrhrr 
rerun8 
S o  dd1.1 lor the la84 8' ,r.l,u:l Hcrc rrurlbcd 
from rlthcr lor.~lron ,n Tanrdnla 

11. 2 2 .  ?J.32.and34 d1.1 n n t d ~ t f c r r ~ p n ~ f ~ c a n t l )  fr nn 
IC( iMS.  
I i n o  ICXIMS 29 r t h l  JU. both rurl.rcrnrrunt pap- 
uls!tonr, had lower r&r \ l  5corcs In comparlron unlh 
other I C O M S  liltcr. A l l  thc lint'\ wcrc cquall) .iu, 
ceptlble tcr early leaf root 
.\I Mapoyr. ~ h c  plattt ,lottal ur, \aur l jc to t? .  hul 
rhc t na l  wnc harrertrd late, whtch rr?#rl tc<l 1 8 )  hear) 
p',,l loss i n  thc so~l .  SrvJ  vbcltl WJI no1 d r l r r r r v t~ td  at 
tht* Icx~auon. Onl) I( I r M S  ? I  ysrlcic-61 ~ ~ ) r n ~ l ~ c a t ~ l l %  
nttrec than one ot the I ~ t n l r n l  \artcurb. N;II;II ('c,m- 
mutt I hc ytcld dtllcrcnce bcluccn I(:CiMS 21 .twl 
the othr! cantr<ll. C##rrlet, was #lor ~ t g l t ~ l t ~ i ~ l l t .  I ini.5 
u l t lch  dtd 1101 ~ l r l l c r  ,p~,~forsntlj I r am IC'(;hi4 .:I 
wcrr IC'CiMS 3. 2 .  I I. 29. IS. ?6. 27. and 33 
IC'GMS 29 and JO u:otcd l o u o l  (4 3) ott J 1-9 
,c;tlc l o r  leaf ,pnts I hts ub$er~nt#am wa% nr~;t,lr 
tarher cilrly. 31 a 11mr. vhcn dtrcr\c Icvclr wcrctnc~d- 
cr;#re lhtyhcrt ,vt~tc 0 X). 
I(.-C.;US 1 I and? wt.relllccommun I ~ r > r r  III Ihc 1l.p 
5 cnrrlcr JI both  locataon, III Z.8rnhs.t 
19M/IS. O n  rhc bilsis.of p ~ u l  vteld, I C G M S  I I 
rankcd I'trst at Wrekcea I t  was fullour11 h y  I('(;\\! 
5. 2. and 12. A l l  thcre lines had sipn~ltcantly hiyhc, 
pod ylcld than Cotnrt, thc htghcr-yicldtny con l ro l  
I n  ;lddi~oon t o  these l i no .  IC'CiXlS 30 dnd IIl had 
ra~ni f icant  yield d~fterences wlth the other control. 
Natal Common. Only  I C G M S  I I and 5 rna i r t l r~ncd 
a r lgnif icanl supe r~n r~ t y  l o r  reed yncld over cun l ru l  
Cotnet. l'hc th l rd  pliruc was occupird by I(:CiMS 18. 
I n  thc I983IR4 trxal at M leke t i ~ .  I C G M S  5 .  30. and 
I I had occuplcd t h r  first thrcc plstcr lo r  ptnl y c l J  
and ICGh IS  2 .  5 .  and 34. l o r  sccd ytcld 
A t  Magoyc t h r  tr8rl started wl lh  y a d  cmcrgrnrc 
but r ~ t b s c q u t n ~  p o o r ~ n d  rrtattc prectp!t;tllain d u r l n i  
keh-Star rcrultcd tn loucr  pod :tnd rccd )lcld, FII- 
teen I C ( i M S  loncr prodt8ccd h~yhc r  p t r l  ?.trlalr than 
thc htghcr.yirld~vny control Cunlrt  l l ouc rc t .  b l c i ~ l  
dtflcrcnccr ucrc  not wyn t l i c~n t  I n  c:,nrparlson u l l l i  
thc lower.vleld~np cun l r l l l  Natal C",m#non, onl! 
ICl( ihl5 I I h; l r l~~ga~t icant ly  h~phc r  >ield Othsr Imc, 
ansl,drcl ~n the top5 werc IC'CMF I? .  11. 1U.and 10 
I n  the prcurou:. year thc l op  5 lCGb l \  Ilrlc% at thls 
locnuon wcrc ? I  .3.2. 11. and?¶ Sccd yield,. b o ~ ~ l c r  
betrtg poor. also hnd i t  h~yhcrcoc l l !c~cnt  o f vnrlntaun 
(31'11 tn I l l is ycdr.< trtnl. 
Zimbabwe 
IVR.3/IU. I C G h l S  31 gave the hlghc\t pt ld ytel'i 
lu l lowcd by the h~ghc r - y~c ld~nycu r~ t ro l  Valenc~a R: 
The ytcld d~ffcrcncc hctwcen Ihrsr two v d s  nnt rlg- 
nnficanl. I C G M S  31. ll. 13.6. S .  7Il. and 24 ylclded 
r i&n i f iun l ly  mole  than PI~,vcr. the \ccond cnnlrul 
varlcty. The l o p  5 I I ' ( iMS hncr I<,, pnA ylcld were 
I(.'('IMS 31. 11. 13. 6. und 5.  and lor  srrd Vtcld. 
I C G M S  11. (3. 28. 24. and l l 
19114/115. l h r  I ~ a l  control Vnlrncta W ?  g;$,r ~ h c  
l l tyhrr l  pod ywld I har \arlct? Ir t ldr 113 ~ d b c  htghc, 
vnrldr a1 ( i u c h ~  C'cntrr d t a ~  111 #I\ I~ IC~I I (B~ 111 1111 
coolcr rlnltlialr uf lhc high w l J  .s!cr Among the 
I ( 'K ISr \ l  Ilnc\. ICGMS I I. 31, 5 .  .!nd I 5  tr~.uptcd 
ttw f i#*t I u t ~ t  p l ~ c c \  for p'ul \~elal 4Ith<>!tgl? rhr., 
yscldrd mawr 1h.3,~ l l le spsn~ rh  ~~1,111111 I'Io\cr. !he 
yncld d~tlcrcnccr vcre  aot s~yn l l ~can l  IC ( iW\  31 
r;tnkrd f##r r  I,! srcd \.tcld and i l l w ~  h.sd a ~ ~ g n ~ f i o ~ n l l i  
htpher > ~ c l d  than Pla,rrt Scx l  tn r;nnl u c r c  I( (oU\ 
11. 5 .  and I 
In the 1983 XJ trt.tl IC'(,%lS 11 h ~ d  gr\cn !IIV 
hlpl:r\t pod \ ~ c l d  .and rrr4 y ~ ! d  I l ' ta \ l l r  I I and ', 
uerc  ~n r i l t J rd  thc ta,p 5 I ( ' ( i \ lS  Ilnr, 
ICRISAT Southern African 
Cooperative Regional Yield Trial 
(Alternate Branching) 
I-ourtccn I C G M F  Ixncs and 2 I~n.;~lcontrul %rrlrlhc\ 
wcrc recornnlcnded for c rn lw t l on  tn r 4 . 4 Iatllrc 
design with f,>ttr rcpltcatlon, Hr<ults recci\cd from 
vattous locat~onr  arc Jnrcttrsccl by  crnuatr). rnh l r r  7 
and 8 pveunt pcrtarm.t~nur data lor  the ? o r *  
IL)XJ 84 ~ n d  19HJ K$ l o r  1ho.c Innc, that rnrllr 
ltnrthcr rcytolwl trr t tny Ihlr lor  thr  191.1 85 trtal 
werc nut rrcctrrd l lclnl one Ir*c.ar+c,,? on \ i ~ ! . us l  ~ n c !  
uue tn Moramhlquc. . ~ n & l  l r om ncllhct '11 lhc Inca 
twn r  In  1 .S~I,I~.I 
IPIJ/M. AI Chr tcd~c.  tttc h lp t~c\ t  pod rlcl'l u r .  
praduccd hv I(.( #\I\ .I2 I t  \\.is , t g t ~ t l ~ ~ . t n ~ l >  > t q 7 ~ . ~  
o r  t o  .lII othcr cntrlc\ In lhc trdal. >o olhcr l!nc 
ylclded tna ,# r  Ih.$n thc htphcr \ t r l ~ l ~ ~ ~ ~ c c ~ n l n ~ l  HJI:: 
Pnntar 
AI Xleru. the pod y~c ld  o f  I('Cih(S 45 wn* hopher1 
and d ~ f f c r r d  signiii..tntl) l r a m  th;,~ a1 the Icw:tlnrl 
Itvar Want Plntar, whlch w a r  the ,ccuttd la Dtdcr 01 
pcrforntancc Fur  \ced y8cld. 11-(r\lY JJ u.tr rdnkrd 
first lul lowcd h) ICC;\tS 42 and X1.1111 P1nt.lr SCCJ 
yacld d~ l l c t en rc  hcruccn I( ' ( iblS 4> and %I.IIII 1'111- 
1.11 was stgnlfir.tn1. hut thcrr u.*r no drtlcrcncc 
thaw of IC(.i\l\ J? and HI~, I ' l i f t ~ r  
.:on m ovrrall haw fur Mdlrut. I<(i\l< 42 45. 
43.47,aed4X v h r a ~ r ~ c ~ l  lh r  l ~ r $ l  fire rank, lelr Darh 
pod and wed ytrld 
lN(/15. At Chjtrd,r. IC'(r\i\ 42 ac,eir p8.r :rr 
hiRhcrt ped ylcld I t  u.r* lull.~ucd h, rvrb!rm,., \ l rn .  
Plnlar and ('hllcmhdtt.~ lllr )irl: J.':c:r?~r 
brlwccn I ( ' ( IMI  42 i x t d  ( h ~ t c u  r u n  1 u.4. 
stgntficant 
1913/U. I h r  plant \ l rnd den\ml> Irsr  :rlr :ru: at 
Kamtaln uac IOU 3cru,r all Irrrtrnrttl<. I?I..ibLi 181 
the nornr;tl rt.tmlt rPrld frctrn thr trtai *c:c rnctlhcr 
anrlylrd 11n thc 4h\-.n%cc snt rrpl!<dted ,I*!z! o t 8 r  
ln~luJcnl In thc m c l r l l  rwern Hourhrr ; r ;v  rop I 
I,nc$al Y,>mt.~lt~ ucrc l(' l.,\l\ !6, 1x a,, 1- ~ n ~ l 4 U  
Zambia 
1983184. At Ll,ckcrd. lhr p c ~ l  ) ~ c l d  ill lt,t local 
control varlrlr Makulu R&1 uar lIoKhc,l Idtl<lbcd 
by ICGhlX 42. 16. 47. 45. and 48. none 1 ~ 1  uhtvh. 
huwcbrr, d~llcrcrl ,~j inlhznt l? from \lrkult, Rrd 
'Ihc htyhcbt u.cd ?18.ld v.ur r l t i l ~ m ~ ~ d  b, 2 Imer 
IC(iblS $2  and .l6 I hr, wrrr  lnlloucd b> \Iakulu 
Rrd. Ic'(,r>ls 41. ('hal~rnhrna. and I('(,\iS 48 
Hoth I('(r\lS J? and Ih vr rc  largcr scrdtd lh rn  
Wakulu R n i  IC(;\.lS Jl had !he 1uur.1 r ioic 8 101 
(ur ni.1 and 1('(0\1\47 had thcla,we<lx<>rcl' * l l i > i  
lcaf $pot ( I .Y 11.rle1 
(icncr,$l pt1%l ~ n c l  wed h e ! *  dl  (i >!dr:, \ allr! 
rrtt. lo* Jut rv Idle p l ~ r b l ~ n y  Ihc p ~ s d  !~r!c!i u l  
ICbMS J land I('b\lF4LI uera,lgn;l~~rnli! grrrtr: 
1h.t:: the ;oi:tiall\I.~lulv KcJ l  ,iclJ \.; .%rha I ..ne, 
cxccpr I1  <,\IS 41 i,c!dcd ,m#n#! ,,an:;) ?:.>re 
~ h r ~ t  lhc It>ucr-!lrldtng c~-nlrul. Chdlimban I Il,)u- 
rwr.  !I\? l~xe\  t h ~ r  d,,! not ,1111er \;gntiL,.ia:.! :$,.mm 
I C b \ I 5  J l  tncludcd IC( i \ l \  4R 4: and 1' 
Slmtldrl!, lor svrd >jcld I< ti\!> 4\ ~ 2 %  .47\i$d 
fir\r. f ~ ~ l l n u c d  h$ ICChlSJT 42. 1' and 10 .\ii lhr,! 
~tgn~l lcsnt l !  prcatcr wed iteldr thAn \Irl;li. Kc.? 
o n  rll v\crr l i  b4rtr fin Lrntihv. IC'liSIh 4:. Je. ;o. 
15. and 4 1  held tlic I:r,l r1nL1 tor r s x l  rtcld and 
IC'CiMS J?. 16.47. J I  and 41, rhr lirst:l,r r rn is la r  
b r d  yirld 
Cc~ntri,~ \l.kt,!u Krd  pa\c the htyhot pod \trI'l. 
i r ~ l l ~ ~ u ~ c l  b: I<<,\I\ 45. bul lltc y ~ r l d  d~lfr fcncc 
b l u r c n  8hr.u : l i r tcs ur, not , lpt f i r rnt Oltsrr lsnn 
~h.!! ..cIJcL! .,CPI(IL~IIII\ morr than rhr loucr 
. i f  .dlP,g , . , , n . r , # :  ( hji,r,rmns rn'itnlcd IC( i \ l ' i  10. 
J . : ,d  A-,! 7 .  ~ . ~ ~ ~ , ~ ~ x ;  \ i , zk- !<  kcd h . ~ ~ l l h r l ~ ~ ~ k ~ t  
x-,: ,.r,! ,.>,! nd\ , $>, : :G.S-~! \  \uptrt,s< !a ,111 !h< 
I 1  I,\! , 8 - :  I:,: ,,:>c3 In41 ,;cldc,! ,,#r,,l><dr::l, 
~ , d > ; r  . r ,$ .  . r z  ...., .,..,.. .I 1 r.d':!nhrnj ,r:ludrd 
I (  I,\! f :: 2 '  :- A?,, 17 
I , .  : r \ :  < :, ,, \ i , , k ~ , , >  K t , j  tl,r 
., .< . . 
, L ,  . , ,. . ,, ' , w v !  n. l(.lc\!\ 2:  48 .ih. 
t11d , 4  ,A$" . . ,?.< d <! put  ct.tlcr wgn.l8mnt!) 
I!L,-: h: 11. ( , \ i \  ? b g i ~ e  lt>th~ghc't ~ c d  
$ I C $ ~ :  a?,.:. .: . r., : : I:-, ,8gn~:,~~r,tlb ffom ~ h ' ~ < c o f  
\ l ~ k ~ i l . .  '6.:: 11 i.,\lQ 1: rh J.8. ,ni!a7 lnadd811nn 
I.> t ' ~ ~ ?  rl. <.\ I> 4.: d ! u >  had A %tg?~!$canlI\ 
irtyhr. i:.. : .. ...;x,,'rd t m r  'hc ti!bcr conlrul. 
<. .!.,'.F~.!.-J 
L i n t h a b u r  
191J.U. 4: ,;.ch,. pixi ) s l J  nl I C I i U S  42 was 
h,ph~.*:. !.>:!vrrd h\ ICGMS 45. bath b c o n # s ~ ~ t t i -  
c anrl) hsghc; ! h r n  lhr hieher !reldlngcnntrol Elm. 
IC(;\IS 0 i lridrcl now than Eer l .  but thcdif lw- 
enrr niit ,)yn~ficanr Fur ued ycU. ICGMS42 
matnulncd I t s  fir51 rank but the noul~on,ofICGMS 
lvnr  I I ~  'I .*,.I, *I ( ;vrh vcrr affected by WI 
ucd!nt.r ~. inJ~'r~,n, Thc htghrrl pod )~cld war pm- 
.I?aied b, Inc ;unlfi4 H ~ k u i u  R d  I t  war l o l l o d  
h\  I(.(:\IF 1.' I-,d ~nothcr  ionlrul  Egrrt lhnc 
uric, 11111 :lo; ,:i!I~.r ~ t ~ n ~ i l c ~ ~ . r ! )  n r t ~ c e n  tach @her. 
Thc n e t :  ? ,.n<, r l  ran i  ucre ICGMS 15 and 4X 
bs\.Aeit.  :c\r :.I r.yr,.itcanl:\ louer pod)lt16r. A 
\,:::.IJ: :;~.iu: * I ,  '.dl,,rnl :or ucd ?tr ld.crctplrht 
I('C.\iC 4: . r t .~:d :!is: 
I he !4rglLma. R#ceJcrs' (jroup Jtscusyd reglonrl 
wc:d ir r . ,  .a: :hc.: nrrt:np In Fch IYW! \ ~ l ~ o n r l  
p$i'$n'n brcrdeis ivnrsdrrrd that - r r y o N l  yHU 
tr\.sl\ ~h.1114l ran l,rr ! ua'on. only snlncr which 
:e:(.u? ps?~?r!\ i h u ~ l d  C dru.~nlcdanJ r t p W O n  
:-!ear h a t ,  ,I rnasnmum " Respondin# to lku 
i onun\ r ,  ,I: .,pinion. I ha\c sumnunred (kc data 
f.>r rhc lhrl ? \rrn rnd  hakc %?kcled tcnu l iw ly  
t h < w  lbnrr :hat mrnt lur~hrrng~orultmin((TaMa 
I h . JZJ 4 ~ ~ C I C  'IUIIS will kC cornpami with 
13c Iqb' ria icw:l, k l a r r  mrklng 6-1 Oalsion. 
Ffc>rn rhc rr,ulrs ubwrwd from the MnM 
rcntonrl lkwartonr. 11 n crdcnt  1k.l Only wtae d 
th r t r  can br  usrd lor drawing valid rnaclur~ons. 
1Inlcw paled qlul i ly data arc rrce~vrd from al l  par- 
tic~pallnu l a a l ~ o n l  it wall reman d~l l ical t  l o  rcorga- 
nlsc rcmional yncld lrtalr In 2 Far$ .  Nalional 
prugrams arc cncounyrd Inidcnttly prrwn#rlnRI~nes 
In r  their localinns In ~hc\e trials and tncludc Ih rm mn 
thor  own m u l l ~ - l ~ ~ a t ~ ~ ~ n  trials. Ma l ru i  und %urn- 
hahwc hiavc already IaLen r Irad In lnlr  rn;t~~er 
Rosette Resistance Breeding 
I)c\elopmertl c - l  hlgh-\tcldlng. (iKV.rc\~\lanl \al l -  
clue\ nf varying rnn l~ i~ !~ !  lengths con~lorulcr an 
tmportant hrccd~ng oht rc~ lw of the prg>Lrittn 
Suacc 195h. y rauadm~~ research prnyrams~n WIII 
A l r~ua I~:&re d~rcclcd t t ~ e ~ r  r l lortr  lovardr ~lcvclnn. 
~ n p  (iKV-rc>~stnnl %arirucc ruilahlc l o  lhcdr aprrsli. 
mator condollonrn S ~ ~ n l l ~ c ; # n ~  proprrk$ h;ar hrcn 
111.nlc h) thc programs In lrcnrgi~l. Rurkana Fasd>. 
and Nlgcrla. Utllirlng thc r r w l a n l  suurce,, uhtch 
were rcmlrlccl and late malunng, vartcucr such .%\ 
K11.149A. Kll-241LJ. 69.101. K M P  I?. dnd Khl l '  
91 have been dcvclnped and rclcrscd hy thc pro- 
grams In Sencgal and Hurklna Faso (Hnckclcr. 
Morvan 198.1). 1 heGrrttwuolthescvar~et~c~ belong 
tu  thc spanish and ~ h c  rcmaininy I n  ~ h c  viryintr 
group. 
I n  southern Afrtca, the pinnccnng brcedlng 
efforts of tilbbuns and hts learn i n  Malaw, culnlt- 
w l t d  rucccssfully In the rslcare 01 Ihe ORV 
rcslslant varaiy RGI Scvcral othcr (iKV-rcsis~anc 
brccd~ng llnel w11h k l t c r  kernel raze arc In r n  
advanced stage of lcsllng In Malawt (Sihalc and 
Karp~mhr 1980) Other mtrrnnal prwgrrrns i n  rhr 
rcgion hare shown ltlllc Intcrcrl In (iKV-rcsirlancc 
hrccding. 
'I'hc rc#landI pror(lam ha, asupncd a h ~ g h  
prlorlty ru the d c \ c l a p n ~ r t ~ ~  n l  h~gh.ytcld~ng. \horl- 
reawn (jKV.rcs~rnnt vanetic\ nc thc arcs undrr 
shon.rr;lron varlcllc\ In lhc rcgiun i, cxlcnctrc. 
Breeding Material 
. .  . 
crosser invulvins sources of ( iKV rcri,lancc (RG I. 
RMI' 91. and RRII6) and nrvnlnctne erotic ecrm. 
- .. 
plabm and hrccding lincr wcrc advanced l u  thc I., 
gcncmtiun. 
Twcnlye~ghl populallons can\lsl~ng uf .I ra,lrl of 
5912 F, ph111x urrerrecncd lor Ihc fils1 tlmc ul~dcr 
an ~ n l c c ~ ~ ~ r - r u w  syrrcm in  thc field (fur derr~ls ol  
rcchniquc u c  Hock. ~ h c u  Prartdtngs). AI ~hccnn. 
elusion 01 Ihe erperamcnl only 61R ,ymp!urnlc<$ F? 
plants rrmalncd T u o  hundrrd and \r.cnl)-lwo uf 
lhcsr planth had cllhcr very Icw or nu podbrad uerr 
rc~cctcd. 'I'hc rcrmlnlrtg 4Uh pldntr wrre har%rucd 
~nd lv~dua l ly  A l e u  reeds lrom r;uch of thrre s!mp- 
Inmlcsc k, plrnlr  uas grown In the ylasrhuure lor 
Ireung r e ~ ~ r u n c c  In F, pcncrisltun. The I, pl*nl$ 
l r ts~n 241 %ymplomlc>r ~ndtr~duiel  I . plrnlr urrc 
Ic~und 10 k \u,rrptthle to to\crtc. 1sdtra1181e thal 
I l ~ r \ c  cblhtr carried burrcpl~hlr dorn~nrrnt p m r r  10 
the hu,alnl?yot,r cnatrl~t~ur! 1h.1 111,.$ urrr Ihclcro. 
?).Koltr. r l lc rcmaln~rny I-: \real #,I Ihvrc plsnl* urr 
halkcd tn each c r n u  and has nus  k e n  grnvn ar F, 
hulk- under Ihc ~nfcclctnr.rt~w \)stcat 11 15 rrpcctcd 
Ihal the \reds lrom rhc h y l ~ m ~ ) . g ~ r r r - c u ~ c c p ! ~ h l ~  
plants In lhcrr hulk\ u l l l  \eRrcy.blc ~ntnrrr t \ tanldnd 
<ubcrplvblc plan#, 
I he rrmillnonp 101 lnl l i rdl lal  F! pl.~nt$ ha:? hetr. 
prvycn).rowcd undcr lhc inke~or.ruu rbclcrn ior 
furlllcr cclcctr#ln I'hc>c pl.lrllr enher L . I ~ I )  duuhlc 
rcce\sive gcncc In the hnmn~ypuer cnndl l~un or art 
h ~ r c ~ n ~ y g o t c s  The vnalonl! n l  there pl.8111, h rd  punr 
pod ylcld One hundrrci snd fifty-lhrcc bclctnacd to 
Ihc vtrginla bunch. 6 l o  lhc vnrganla rvnncr. and 2 to 
thc rpantrh group Ar  caprclcd, thc rccorcr) uf 
rpanlsh-type. rcslrtant plants war "cry low. ar holh 
thrrc characlrr, arc rrrcrsivc. I n  iulutc much I;8t#rr 
I., populaltnns rlll C required losolale,sch plan13 
in  Ihc rpunibh . vlrglnia comh~nal~al l  
19115186. I'hc rorctlc dasearc n#rr\cr). III . t d J ~ l ~ o n  
to i t  full scl uf rn*elrc ~nhrrnlrncc 51ttdy rnarctnl. 
cclnxsls ol 26 11%. 161 t., plant p r o ~ e n l o  and .I5 F ,  
bulk, 
I1 I, fllanncd It1 conlnrtn rhe rcrt\lrncr oi l u l l  
\panlrh vitr!cl~rs. K I I  I.IOA 2nd KtI-!41 T). -15 :hc\ 
haw bzel~ relr#!rd 1c,a> tu!r frnl  and oerisldnf in :hc 
u t l ie  pub l~~h l ton .  I1 IIMV barlr!ne> arc fcn11>d TCWI 
tan1 llndcr hl~l.tu8 rundi11nn.i. thc, u l l l  C ulrcd 
cxrenrlrcl~ In the h,hr~d~ldlta)e, ptogr.irn 
Preliminary C H V  Inheritance Stud! 
111 I')S(i Frcnrh worhurs had repurtcd lhar Ihr 
"r<l,ctlc rcblrla!bl Imx l "ud~dc~erm~~icc i  h y t u n  eecc,. 
vvc gcncr (Annual Rclrorl I R H O  IVSBI I.rler &I- 
uhnux(l9N)) cnnl~rmed ~ h l r  o h \ w \ r l ~ o n  Harhncr, 
(1977j, uh~lcdlrcurvny thr h~rcdlr,g.~tta1 ~ c l c r . ~ ~ ~ ~ ~ ,  n i  
yroundnut \anrtwr lor rcrtrl.nnLc 111 rn*ctlc vlrur 
JI~CISC In Sigcrn, ohrrrbcd l h ~ l  "rl has kerb cnm- 
mun I n  land ,nrnc rosclle nppartep In rcrtrlrnt 
&," He wcr~br ' l  the l h ~  rCI-vrcn b! .r\i.i l-, 
pbnlr in ronle F cro,\et ru !he . ~ : p r . ,  sn,e ' 
mgllc gyn~plurns 'II u m c  111 the d , h ~ n  a : c i - ~ . . . i c \  
~o~~owlnmca~lv;am! hear\ ;nqacclr:i.,n 1,. ,.3ps r s  , 
,,is "h*r"al,C,,,\ hc ~ > , d  IJh.7, ,a, , , f  1 ,  ,. -, 3 1 2 -  
oh<cr%ed !hat rlw rcri,rdnrr .., . .c.;! + t .  1 
physlnlup~cnl ch.#rrcler ~undrr Zrac. - . '  , A , - . :  
1h.1 under ;undzrit$nr iil nr.s\\ .nlr\l.r: " A .', - .- 
l , ( c r ~ ~ u ~ ~ p l ~ c d ~ ~ ~ r l ~  ~n lt:~,::t~l :?: a , ~  . :?:,. : 
,rlr!an! Ime. :n,ai >hr-u dl\<.I.r ,: r '  :..I. 
collld he Icmp,,!ar$ $1, prn$.aorn! 11.. - . .,,- 
$C$IC~ l h ~ l  she d<~uhlc rr,e,%t\c ~ P S , , . , : . .  .!,; 7 ,' 
eon(rr rrcl,l.lncc ~n all n u c l r ~ f  cnil.i it; ?en!. r:tJ 
loss of c\!rra,n'r l rum gcneraIll>ll l o  gci.rlr!. I -  . ,  
1ncJ~~t~l11.4l~ )n cr<wb,cd rn.jft.8:al ;,,:,I,: -c -t?c;:: 
Focr crusbr, ucr r  n':e;:ed IIZI plc:tn .I.:.'. ., .I r -  
on 1nhcr8lrncc 181 lu\cl!c rt:vrun%c l r c v  ::. ,d , . !  
t v o c r o u o  uhcrc F .rnd t .  y ! . : ! c ' ~ ; :  I ? .  A ? . - . < . A , .  
2b.c. dnil ru,, .+.:a I .  :..b,,~r,>.,,. I,,- ..,... A < .  
org*n~xsf mlor I,: oarcner ~ n l :  a i  $ 8  4 ,  - rr . ,<- :  
laon, I bcrr r r i *  vcrr rclccncd i ~r :o\c.,: i i . 5 t . 1 1 . ~ :  
Tnhl. 'I. Pltlirnm.,~ tnhe,$lmntr . lud1n~mreun .n~~~~ l~aundnu18n( ;Y  5 . i h b  r (u . r l I~ t r lu t Ib~  15.1 F,1.lbdphaa 
q r r p t i n g  lor ~uucynbol#t? r s  rni%l.ncr In 1.RV. Ch8ld,e. %l.l.ro. 1984 65 
t v p i c a l  symptoms.  S u c h  p l a n t r  were ps>oled w i t h  the  
n**r.nal suu-cp t ib le  p l a n t  category.  A l l  t h e  a p p a r -  
e n t l y  rcr i5nant p l a n t s  th..r rema ined  r y m p t o m l e s r  in 
the  F, g c n c r a t i o n  wcre  f u r t h e r  checked for syrnp- 
tomless systemec in fcc- t ion h y  nraftnng. A l l  thcsc 
p l a n l s  wcre  fo t rnd  t o  he free s,r rnsct te  v i r u s  
'I h e  F, d a t a  wcrc  sub1ecte.1 t o  Ch i -sq t la rc  analysi, 
for test ing the  genctac hypothcsra ol' crgreyattcrn o t  
the  I S  surcept th lc  t o  I rcsrstant p t a r ~ t .  alecr m;.kin.y 
Yate's f t l rrectnon Tor c~>ntinta.ry ( Y a t z r  1 9 3 4 ) .  -1 h e  
C'hn-zquarc fat t o r  a 15 1 F-, r a t r o  w a r  y&>od a n  a l l  rases 
excep t  f o r  rhc  c r o r -  U C n  l - Ch i tcmhana.  w h e r e  there 
wi. a n  cxt-c-?% o t  rcsist...~r p lants .  F l e n  a l t e r  p<~s.,lang 
the  t w o  reciprocals. the  Chi -square \ i l l u e  w a s  rcx, 
hmgh. lO.XlM < P  <: O.ln3l ). T h e  heterogenei ty  C h a -  
square w a r  h s ~ h .  3.219.  but n o t  r tgnr f icant  (0 10 .- P 
::- 0 . 0 5 ) .  
F r o n r  the  p r e l i r r t i n ~ r y  r t u J i e c  ~t IS e-ndcnt t h a t  t h r  
e r i s r a n c c  t o  roset te  dt.;e;lsc Is rCI..zssaVe In n a t u r e  a n d  
is .yorcrnc* l  by c u r >  recessive yencs. E - e n  tn the  ,pan- 
~ s h  - r i r p i n i n  co rnhanac~on ( J I .  1-1 - R C  I )  t h t r  
hyporheaas h o l d s  t r u e  
A de ta i led  tnvc r t tga t lon  i s  h a n g  c a r r ~ c d  o u t  thz, 
year  t n r o l w n g  F, a n d  F, recaprocals and t h e i r  b a c k -  
cross generatsons t o  c n n r t r r n  t h e w  results in dl f rerenr  
b o t a n i c a l  backgrounds .  
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